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B»a#&*«*fc«f&»#«Bfc* 5V '" C ' 8£Jfc¥^ 
aiif x/MZ>Bft®K*tl*]^ ¥HfcL< ttfr*'^«~ 

St) U < HdbiBt 9 *^0«*Bfc 0«tr*«< 1 1> » 
fc1"iK**^1-6 £B"*"3-i: Soffit 

■fSfcaaSBBfcKB. 

158*12] f *Htttt**tti1-S 

7 5 -f ^ V h IWWtfc . a****»«>7 * -* * <* 

SlcSttl - * £ x/>B3tffi»<£B£ ft tiU"* - 5 7 * -# * fit 

fcfl|*.6Ci:«rW»t E«W>«a*S:*B 
ftXB. 

[f8*13] *x/Nfc»rt1-& W¥H# 
9 * -?*>■& M*12 Ett©JSa^aKS5tSB. 
[18*14] *L. r>x/>|c*f 

*>S C fc *«8t "f* 88*12 EttoffiB£8«B%g 
g, 

|6]lc£»>$ -tt\ «3gtO{tfilcf4fi*««>^S6-C*>* - 1 * 
f*i8£ 1-518*12 fcf&roifcgiS&feBJt&B. 
I 19*16 ] * x/NKttiaj-f S *JWIl*©TO> U < 
(4? x/MBfl~.|fbA//£dbffi*5.J: V* x/\©B3fcE»'>fc < 

#m i-a 18*12 E«©«sa5£»#sft£B. 
I 18*17 ] ffiffiro±ffii±(»a$ ivcv ^5 r k 
t -t-*i8*i2 Mon^ntiii. 

[ 18*18 ) ffitt 14 «WcL T £ & 1*8* 

t i-*ts*i2 

I 18*19 I «*ttPBHWi^*^W*«»«** 
t5dt *»»4 +5 18*18 E©(DffiS^»»SJtK 

B. 

[ 18*11 0 ] ffiffifli^^^ v<fctt»*U-C 

v>* 18*18 E«»*S«*b*B3W*B« 

[ 18*11 l ] mVBft<r>B.t>Z8itti?Z fc*»BE^tt 

*r*TTS 18*18 SSgSftfJBft&fi. 

[ 18*11 2 ] S1frtlc«*&-r5i«<*oJJDEE3SB. » 

JE«fi©5 fct>-3Sr«r*-r*lt*«8 E<8<o8E 

8*C&&B%gB. 

[ 18*11 3 ] jKWrtwSfcWflDffi^a* 



18 E©<Offig*££Bft&fS. 

[ 18*11 4 ] »ffll4Jt^Blc»UTffifiWICllS 

S *vTV^^ fc Sr»»t 1-5I8*«7 *fc»48 E<8©a 

fts£a»B*«B. 

[ 18*1l 5 ] *x/>!g®)#ai4. ^x/sSr-toB* 
iicWiX teJ: tfY %Mz.*9& fc*>©x y * t 1 
-*iUTj<*coPB)¥a*£L. »ffil4X Y*:r— 
&BWIC @ 6* I*** - 1 * ft®* ti 18*17 * fc 
148 E@0?ffS^S»®)t«So 
[ 18*116] *x/>iBS(>*ai4, ^x^Sr^rOBJt 
ffit^ JF'fT^X fc* t5Y *(6)|d»l()$ WfcKXOXY^f 

l4ffi»0^gBlc{flrfit'5^i: &«M»£ -fSSfi* 1 !! 4 * 

fcttl 5 E&Wffiga&jfcBftllSfi. 

[ W*1i 7 ] ^x/N|gi)#g!:i4xloJ:iry^(6j(-i7 

x/NSr«tfib$ -tt* fc»<OX Y X& x/s«r fi: 

Sro^lPJl-^*®^^-^*^ 1 ^ ffi«l4XY^T 

-i;±lcEBS*vTV^wi: Sr»at ■f5ffl*'S7 *fc 

148 E<£ro«&5SaS:aJBft&S. 

I 18*JI1 8 ] »»*? 1 —:>l4f£«rtKEB3H > ffi 

Sr»»4 7 E«oj«a^fi:^B}tKfi. 

I 9 ] ffi<f(4<S^3S«^-C«»*S^TV>5 

- k iftWik l-5ai*Jli 4 *fci4i 5 lE«rof$a*«: 

^B3t8fi. 

[ gf*ig2 0 J tt»»*«lJi'-!l ,; FW^ 9 "7 
x^ttSSr^Wi-i^S^* 1 -. i«ffil4iOW— O'T* 

(41 5 ffi«<Offig^a^B}tKB. 

[ W#Jg2 1 ] tt.E&)t>*mtl'—f : f-&tt^*- V *? 

x/^tasr^m-rs^asrwt. zaf—frwitm 

ft-O^w* Sr#»i: "fi W*«l 4 *fc»4 
1 5 K©<0ffig5£8:K8ft!£B. 
[ W*«2 2 1 ffl[<flc»[(*Sr«i!SU't<0W^*5J: V 

58S*«i 4 *fcl4i 5 E«<offia*ft»B)tgB. 
[ lfi*«2 3 ] «t*«i(&(&J^#ai4«JS-r5«(*«r^ 
*m itS: »»t W*«2 2 E«W 

4 £fcl41 5 E«»>SS^S^BjtiS 

B. 

[ !9#Jg2 5 ] i/>*3!lDS1-6 ^gkSrfcl - *) Bfl*1 
1 4 *fcl41 5 EttW?Saa;a»B)tJ6B. 

[ w*«2 6 ] ^x/Mcttisrraft^^&aotg-ra 

^&«r«i-* 18*11 4 tfcttl 5 E«<Offia*fiKB 
JfcKB. 

1 18*12 7 1 jm&^attfiSKaniSBS-efcaw* 
12 5 $fci42 6 Ee«o>«a^;aiKB)t3gB. 
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[ W#«2 8 ] ffifflrtK*&Si^ffi«Wi&it&H-81 

L^JSW-rSJlfEtJ^a^^^iS** 1 4 tftitl 5 

Ett©»gs89:BB#3£H. 

[ »#«2 9 J fttt ftfcffiflWffliWail 

I SB*«3 0 ] tSW rtfcBB* *tfc«B©BlWrBJl: 
tS^^f7'f^fii^*^*'Sl 4 ifcttl 5 GttO 
»8*8:BBttlfEtt. 

I w*«3 1 ] «»»^iitt. B»B»-ea*>ivcv* 

SW#«l 4 *fctti 5 |B«w«S*ftKS3t»S. 
[ IS*«3 2 ] 17 x^ffitt^Ittt. f7^«r®£LT 
* */>f-t V 9 *B*. Z <Ot 5/ * 11 

*x/NtrJiafWll,T«Wafc»«>BB. 
fittrtlwBfc^BA"*"* <OS: B±-f5 fir v 9 Sr #1" S 
- t b®W.b t5SS*Si 4 Sfclil 5 |E«oiSSS;S 

mm®. . 

S$tvCV^6wi:S:^iai-r5fS*«l 4 5.G 
ftcOffigsSSIBBit&B. 

[ a*S3 4 ] «8&3M3:li. KWACBB* tvfc?S(* 

i7-/d -1"5#8«r#-f5§*#Jg3 3 E«<oiSg5S; 
&I£Bjfe3£l3« 

[ Hl*«3 6 ] ttfl*««rtfctlHftL*J:tfl*US* 
Z,#y?&G1rZ>zbi:Vf®t 1rbW*m 4 *fcfil 

I is*«3 7 ) ? x/NSiSj^&ttx is«t t/y 

SWSX Y**-i S?*SJ: VZ tnzx o-CX *5J: l/Y 

f*#U KWiBB^-iMiteBBaivCV'ftCfc 
frftt&i: 1-5fS*«7 £fcl*8 S2«fctf>ffigi*.ift&Bft£ 
S. 

[ »*«3 8 ] ffilf <OJ&® # ■> 
^•t y ? fcfllfifcU X v>* w £ Sr»t8t 1"* B#«3 7 IB 

[ R#JI3 9 ] «ffl©'><C< 1 1 2 <B!|®d 5 it£L. fc¥ 
BftBB. 

[ l»*«4 0 ] ffi^OJlESeBWi: StS&^r-f JSBi 
I *W<0»*ffl/.ti&W] 



I 0001 ] 

tt*B3ti6fi«wB8-rs. . 

[0002] 

m~-b®'l7^X$tL. *tT*0 ftMtofii 

( B«tf>) =k 1 ( 1/NA) 
( &/£i3S«) =±k 2 1/NA 2 

yX©NA( iafit) . ki, k 2 liT'p -fe^ lcB8«i- 

1 0 0 0 3 ] ifi¥T?«> t£#«0iSflE*ffi*r©g i $ 
it) **©«V«*V^l'— tftPftfh.5( Kr 
F, Ar F) . HICIi. Xlft©ttfflt>«WS*ttV»5. 

V^. LA»L> !ft(*tfix<5( Kr F, A 

r F) *X i&Srflffl-*-* #8=11. SS=»^K * J S< 4 

v icj; oxtosnmnx-z K^msb ^raat 

|0 004]-t:T, fSS*SriSffl-riW^ { 4$^ 
V^. *S^8B6 3-498 9 3 O 

[ 0005 ] 

<D*.XM . £ISW>S!{itim-e<£ffii-SI£li. «f*©7' 

[ 0 00 6 ] *35W<a@Wli. ±att*tt«olBHAK 
B*. gi». i ». ^^OfltBi-SB 

«B)t»BSr tl»i-5 Z k i I »fc r * . 

[ 0007 J 

l Eifi4<8*-fifc«>a5#gi[] roewfciijfc-fafcft 
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t>t< lttbBfc»x/%«>B*Bi oW>4< £t>i8fc 

[0008] aft* 

* <£Elc *H-S •> x>sS ftffitf>{4tt& *ffli-5 ^ * 
*«MM*ffl*B±* frx/xfr^oBjfcBKWftXfcJ^ 

[ 0009 ] KWttBBffilBSrWjau , «*rt©«#«)JD 

»L-Ctt«tt»tB36Slx, fcavMtXY^x-v^cfflrfi 
ttlcBS**vCv*»£fc*>a. «Btd«***aic»U 

iWfmneEB&tt. tt»tta«*w»v 

[0010] 

fc1\ ffiH. «i***ib*tTV^( D. w. 

Pohl , W. Denk & M. Lanz, App 
l . Phys . Lett. 4 4 6 5 2 ( 1 9 8 4) ) „ 

tfcWfclttt, If H. K a w a t a , J . M. Car 
ter, A. Yen, H. I . S mi th, Mi cro 
electronic Engineering 9 
( 1 9 8 9 ) J, r T. R. Co r 1 e , G. 

S. ki no, USP 5, 121, 2 5 6 (Jun, 

9, 1992) j tfbbo m&xn. BJfcfcfctf a«» 

[0011] #5£IBtt, tt*a»b»feftTl*5«»«W> 

, t r^aKBttSSBTxara &o 

[ooi2] :of #§<o#*J t tt* 
SB*>t>-C«)atSi: U Ell 0 fc* n 4r 

iRlK^ftfcL, NAo=s i n at^ts ffigUfc© 
<5* ( ft?®*) =k 1 ( *o/n ) /NAo 



( MjKKK) =±k2( Xo/n) /( NAo) 2 

«MW*>6. B*«*.tU*. RtNAOttB* 
¥**KttLfc»*, BWc*9 , BAKKfrnttlCi- 

«*isMtt»iia**b*Swfct »rffi-cfca. 

•+ Bfln?*x/N±fcB*B*L-CfT< Bft&E-Ctt, 
fc, jra/vSra[#rtlc«A-t-<5RI^*x/N*ffilcaei- 

ICLTl**. 2 5 6 Mb i t -1 Gb i 

t <DDRAMtf>±igTli. i x*->«rU-1f*jfcB 

b) <Dtitftmwv&Et mbux^tLtf, *brk* 

[0013] »TK. sSmwSracrJiO WWwttM-f 
6, 

[0014] 
[ RIKM 

mam 

B***u vf^'M ±OBB»/V-^*«*' C** 
n^^x/N, 3 I*^x/n2 ilcu^/H ±©SB/<^ 

RW***. 4 I«x/n2 ±ICU^^/H ±^SB/^ 

3f«ottB»J:ttB*«)i"5fc«)«)^^^^-^* 6 

x/<2 ±lca»-e^$ 1^6 E»/<^ -fr 

[0015] aB3t**4 <75->x/n2 ^®»d^r63l-^U 

<7)i>x/N2 «ffilC*f iPl-fS ffitt, 02*5* 
tfH3 Ic^-fJ:? VBfc5t^x/x2 BBICAA» 
ordhfcftSBIcBrtlSn-Cir^. ?S81-iR 

(*3 0 t g?0tt<&*>6 = -^^*tlrt"w t a*3* t 
li, «(*3 0©ft(B^O«ASrl«Cfc«>oe/-/W8^fc 
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[0016)9 \mm o ( f * y 

/<) % 1 0 I2£^'*# -fey 12 122^2 

£ 1tti><D$ -t ^ ^ , 11-1—11-4 12* :x/n 

coftffi®**S5Sv l 3 12* ^2 fcM^&BKffiB 

<oz {fcS<oKg«te, *>J:^^2 0«§«rtfiIE1-5 

g> ffiffififcfclSBl 1-1^11 -4 L< It 

j;x/Nft^l 2 . 3 , &tXf 

[0017115 ttV-tMHWK 1 6 [2»S)*f-^ 
14 ±lcx*U:lFY#fl( Y*fltt5FH*) fcWftl* 
bttv »»^^-^l4 0ffiB*ttW-r*fc^l-^-"^ 
5 o*fcRlt1-*IWiB5 7-17 Hsw-lfT 

#tn 5 o**aas*afc»f-v^^9 tcRtf&ftfc 

18 I2f -t W<9 OMWKRttfeiV ^Wi: 0>$tt 
&itf£&o|tf&#Tfc5<> f*w<9 B ft* 

■ftlli, Br&m 8 f2*g-Cfc6o ft^/<9 0> 

ffiU 05 lc?jvf £5 fc> f— FTOTH 5 trtofli 
Wit, u-ffWl 5 <Dtt-fijtt*#S«<0 

[00181ft ^^9 l£l2£fc, «£#3 0 Oii5$ & u 
3£+«fc»«>»By-^l 9 , ffi{*3 0 <Dm&fc8!l£1- 
5&gff-2 0, *5ir/ia*3>h o-7 2 1 tfWrtbtl 

-ct**. ff^/<9 ten, mmo (oftzzm 

W-t*1t)h<Di£>?2 2 ^Rlt&nrv^. ^^^2 2 
tt«W»J»*lxfc**3 0 *tB()»A* * 

#3 0 ^0^<3E^Sr5ia"t"6^*^7>f 2 3t>ir:x 

h^nti^c 2 4 \tmm o ©H^wtas-fafc* 

2 5l2fc#3 0*$SfK-rsfc«>, *5j;r*> 
^2 &ffi*82 ©ft¥*-*7 «ffi^J8l»* J (t»r* o 
* BSC B W-?RB£ tifcfflffifiiDfiKB, 2 6 l2B#iS 

[00191 ±MJft0lM0XIIM>IM1 E . fli 
1*, fc^>^c^)t^Sl^U-cfc5^3i^2 

w^imx i -i -c> 9 h io *y mm 
U 9xAjS:Bi«ttittffi i -2 ( *y 77^f 

*^>a£9 fc^'^K 1 1 -3 V}*'^2 fc/^K 



2 J:lc*^/>2 Sr-fe^h -f5o **'>f ty * 1 2 ±lc 
ft> ¥®*8IE$tt*. wftfcHWNC &ftM9&B2 1 
2 2 Wot, VtMl 3 Sr^UT, ft>^9 
^1 9 tfClft&fcftU-C, 2 fcfclhr*, 

[0020] «{*3 o cotasi*, MS-fe>"f 2 0 l^ctO 

^ig^y^2 2 &ftS&* ^> -^g^«(*3 0 

* % ffi{*3 0 C0»^jg- 9 % fffi<*3 0 Oi^-tt^^ft 

2> 0 JS(*3 0*^§tfa, 31/^2 5KEKtt#Lfc 

it, $»3o g^^-ic-r^»?a*fc^LT*50 , 

*«>^S^ct2^®t^^p 

[ 002 1 1 B^aiSKB2 4 "C«(*3 0 <D*)-tiLtfi 

&m tiz t . a#o«**«t n*»w % t> ^^2 <om 
as&fi*«)( 77>r/vh, tuw 

rott> ^fy^« rvK- 8MM£ 
<t0 , ffi<*3 0 ^2 (0)t^^7 

t ^^^2 «Bfc 0|||l|*ftmmH*+mm8Jtfc 

@2 4t, <DW#z>m#3 o (Dmmvtte&ffl&i' > at 
a», i tt©">a^«r»aTsi*iwa*tt. 

W2 2 Srf^K)* -fr, -3£^ffl<0^{*3 0 Zm&S -£Z 
^B«2*^o 

[ 0 0 2 2 J 9 ^2 <0±®<a8Jfcri^T-r* ^ , w tl 
t W»»cHa*^^2 2 tfStffftttU f tW<9 rt^ 
ffl(*3 0 Sr»JHL*ft»S. wO«r, »®y-^l 9 

^a?*3 o sr^bxioo , mm o ^?s$ 

x/xfty ^ 1 2 ffi«k9 ffi*WCfi< tevlttif&Vs ©iS 

ffio-C, ^ffl-T6«#3 0 0)3 
12, ffi^TfcSa -O^. |>a/Nfty^l2 0^* 
-i^SrW . »tt^K 11-4T?, Jx^ftyn 
2 ±(0^^/n2 St/nVKS; ^Lt, >x^tyh 1 
oicjR^I-^o iK^EWlc, £i/x2 0pqE£ 

^j-y^xr^o-ir, &ft3 0 *£3i^2 «ffi 
X o »c t r 4> J: v \ 

[ 00 2 3 ] mmm 

®i i i2*«w^>m2 on««ijtc«6ffia*«:»B** 

BcofflfigB), Ell 2 121211 l \zteftZ>$ ty ^ 1 
2 (0»r®!3, ^LTISl 4 1201 1 Kfclt** f-^SB 
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3 1 14**^2 w<9 rtlc»Afc<fctf»aj*Sfc 

#><Dm%Q. 3 2 rtaa^^-^i 4 

^9 rcrtSKrAEEfcLT, ?Sft3 0 Rfci-f * 

•fttKOn&tfy?* 3 4 tt«ffi#^^3 3 (C«R£ flit 

3 5 \mm o fc*t? y -w** 

7 it x/n2 Affile** WtS fc«>©y X/uSr ^i"6^ 
D7, 36 I4^>'<9 ^rtBE*«l£"t"5fc«>G>flEA 
If, 3 7 14* at/xf-Jf S> 9 KrtJKS ftfe^* y * »«"C 
<fc<Dfaj«l4iai o»fri:BHi-e*S4^ 5/ -A* 
l4^-r>"<9 ©ftBfrifcfc^S**** 
^v^2 2 14, tt#3 0 Sr»aS*6«SEIC»D^, 

[ 00 24 ): fl>«#W3v*T»4* aaBMi <om$b fh 

#XXMtii1r&*tiZto>*&K-#^X* »3n3 l <o 
im#ftt>M. *fc*x~2tr**>^*y*12± 
icir* M/iSW 0 t»r*«lfcU-C#^^2 2 *tf 

5S^yy3 3 tfffBSn, 8*#3 0 

$*t*o roiSI^^, ffl^«»flfiiKfi2 5 SrftSte 

JS, »2 0>#¥**7 $ffi^«»Ufcft?at>l»*i"5o 

•*Ljcss«$n"ct^^^3 4fcKCbn, jK> 

t y/<9 (OrtlE$rS03£Lr^6E^t<-3 6 <DJ£?)t> l Wife 

vU-2 0 K,fc£>i£tt3 0 0m£<BflH$K18£?T5 o £ 
fc, V x/^-fey MO ^iR*ftitttl-tt* 3 5 ic 

#3 0 3l/%J5BBA»6 *t* • tetf>Sfrm4H260J 

1 G>»Sfc BWCfcS. 

10025]:: tuc* n«, mm o #*des *vt 

WOOEWaot, £ * :x * 1 2±0>#*^ 

[0026] aaeia 

@i 2 rt*^^o^3 ©sra«fc«* 

m 2 (C^-f<t5 tx-'^^y 9 1 2 Hi/ 
*1$mZ 7 fcttflQL, *^'>2 d^3i/>^^y^l 

2 ±|Cfc6»^0^5/-Y'-/^«:IBl^T^»-Aft»-r 
aiSlcLT, «#3 0fc«fcLfc**^fc 
J^KLTV*. Z tile* 0 , xvu-y>7h OlRjiWH 
<biv5 0 :(Oi&, »S$ix^«?^2 14, 
a*/*>Kii-3 C«tot, ffi#3 0 IC#bT*M>Sfc 



##3 0 ftT* yM2 ±fc-fey 

[ 00 2 7 ] 3B<fc«l4 

^y-i?»»«r»+i»BiBi-cfc5. -*u** nmmi <0 

«*JC*3V^"C, iS#3 0 4Mc*tt4M*8Al-S*>«rRC 
fcfcic, XYxr-v^l 3 <OB«)3R*, f^r^^9 <Dfi\> 

TjfitHl l-> XY^r-^l 3 ±m^ J r>^ 

y/<9 ft»o»*3 o *lWb*»405i*KJ:o-c««1- 

t?^^^lf7«<-^2 9 t^^y ^*lw»*3 0 
ALT, »*3 0 ©Jf|ft^*lt%«rJf**.fe*t*«KS^ 
4otK. ft*. *««2 0«*IC»L-C1>, PJ«^ 

-Yf2 9 Sr, Hi 3 H^J:5 H % *i4c»IguyX4 
[ 00 28 ] ^^Ifi 

^-^1 4 ^HE®ICB$52 7 trEt, ft^^9 

Y^^l 3 ±01852 8 fcBftMfcttft**. 

^JSBSrflMb^^-^l 4 <D#4Yk\*X. XY 

x^-i^i styKtsrfcus , ^w<9 rto 

5. 

[0029] ^ffifflfi 

Ell 4 14, 3jc%^^>^6 ojllK«l»c«5tta*B*a6« 

©x^—5;»»sr*i-i»BB-c*>6. zn\*> nm\2 

omtfUC&^X, *#3 0*^5F««*BAi-SOtrR 

4 coaE®|c«^2 7 «rEL, ^irv^9 <DIg£®«:SKtt 
<Dtt&xm&LX, ftW<9 0T»KWXY*f- 
^1 3 ±OK52 8 £ ^SLWH^S it, ^ 
HK»^f-^14 0^K^tT, XY^t 1 -^ 

1 3 z&mzitzzbizx*) , ^-t>/<9 rtwaa^T 1 

-f/X^Klt, «iS^fflLTV^i«*3 0Sr'tZ^ 
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( 00 30 ] £&fflL. 

09 tt. #589j*>$7 «)JI*«K:ff5ttS*«*«B^ 

[ 00 3 l ] 4*5, ±a#3W»«lc*iv^T, 

^12 JtlcHR*L Jfc* VMif-Y * * 1 2 J:** 

[0032] 

[ »wco»*] ^iw^^itno \c*%mz£tirts ft? 

5 Jt 5 £46. Lfc^oT, g «L i Sfctt**^ 
KftMXKBtlMtU JElctt* 

[ B2 ] Ell 0»Wc»BSft6*¥**^WBH"e 
[ 03 ] 01 oaSBlcigfflSixSttO^SH^oKB 
[ 04 ] 01 ©SWcBfflS ft* $ b ictt©**** 



[ 02 ] 



[ 03 ] 



[ 05 ] 01 ©KBlcfcv^t, ^w<OMfc^- 
iFrffttfcitttlkQ W»tfc»^«r*1"^BrBB-efc6. 
[ 06 ] #$8W<o£4 oMkM^ffdMS^SXKB 

[07] 06(DKHIcaffl*^^^^5>f1f<O^« 
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